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1020030018275 #^ *a^>: 2003/10/23 

[AHWSl ^Sl#^/H 

[Xilft^JH 2003.03.24 

[^^S2i 9iioiffl ^oiss <^ ai^ «i3Eg^a 

[ S 21 9 ^ S i! 1 METHOD OF FABR I CAT I NG SEM I CONDUCTOR FOR REDUC I NG WAFER 

WARPAGE 
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[CH£|oj3Hl 9-1998-000386-5 
[Sir^Sm^eiSl 1999-007368-2 

[ □ £1 ei 3 H 1 9-1 999-000370-4 

IS^^Se^HiSl 1999-056971-6 

[^92j S^S:*!] KIM, WON JIN 

[^Sie^aSl 641019-1023916 
[^Seimi 442-470 

[^4^1 3:'l£ 4=S!AI ^^^^^ 957-6 ^^S^APT 326^ 

1403S 

[^^1 KR 

[^921 ^^s:'ii ^^9^ 
[^S2| S^S:'I1 PARK.YOUNG-WOOK 
[^□issgjgj 630412-1038016 

440-301 
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^1 



TD200300 18275 ft^ mJ}: 2003/10/23 

[^^1 as^is m2^=? §xh§ sii^Qhs ^xlo^E^M 541m 706 

[^^1 KR 

S^S:)!] RYU.JEONG-DO 

[^ei^^eis] 720523-1560112 

[^^eisl 440-200 

[^^1 =^^M 502-2SiX| 20m 

[^^1 KR 

^a>i (21) 

20 S 29,000 

5 s 5.000 ^ 

0 3 0 ^ 

[^A^g^s] 7 if 333.000 m 

[mm 367.000 ^ 

[§¥AiW] 1. S^^AH- SAi|Ai(£a)_1S 
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1020030018275 %^ 'U^}: 2003/10/23 

(front side) ^ (backside)^ 7l:^# ^1^*>J1, ^£.^1 7]%s] ^ 

<H1 ^f^o^ ^^^cf. ^^2^0.^ ^^sV^i ^-£^1 ^^6\] 

^S^Kfirst structure)* ^^^t!:^-. ^i^l 7]^ ^^^s] ^2i^] ^ ^VS^l 7]^ ^"3^ 

^V£^l 7^5] ^igo^ ^^^^ ^iTltl-l^. ffl^^l- 3|lE-1^^1-o^ aVi^] 7]^^ ^igoll ^ 

S. 13 
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1020030018275 ^^ 'U^}- 2003/10/23 

[^^^^ '^^] 

^flolsil flol^^ ^^1^ ^ ^^IS^J-ig {METHOD OF FABRICATING SEMICONDUCTOR 

FOR REDUCING WAFER WARPAGE} 

£ 9 ^fl^l £ 11^ ^ ^^^^ wV^^^ '^Al<^l<^l 4^ DRAM^^^ ^fl«:>lsl 

£ 12^ ^ wV^^^tb ^^I'^l'^l 4€- n^]^ ^-H^^l^l ^ 

£ 13 ^^1 £ 15^ ^<^]^ ^'H^ ^^1* no]^ ^z^-^cJ-^^ M-^^H 
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^0 



1020030018275 %^ 'UA- 2003/10/23 

^ch7l 3flE^^^o.^M| "^i^l 41^1-^ ^£^1 7l:&S] front 
side)<^l ^^^^l^tfl, ^H^l 7l:^S^ ^igofl ^^^*>^ ^£^1 7l^S] 

( backs ide)<Hl:£ ^^^il ^^^^1^ ^^^^4. ^^-^l 7]:^ 

'Hi (tensile stress) ^-^^ (compressive stress)# 7>t!:Cf. «V£^1 7)^5^ ^ 

^^•^1 -^^^ 2:^^^ l-^e]-ol -^^^ ^A^^ ;g o. jg^ofl ^ 7]4g-o. 

<8> £ 1 ^ S. 2^ ^efl^ ^£^1 ^lS«o>'^^ ^^^1-71 ^^S-l-ojcf. 

<9> £. 1^ ^2:?rVia, ^^(front side) ^ (backside)* ^^^] 71:^(10)^ ^^1 

^i=f. ^7] ^£.^1 71:^(10)21 ^Ta<Hl ^£^1 ^^^^^tq-. tiVS.^1 ^^>^ ^Bl^7l:^, ^ 

£le7ll=P>^ 7l^. S0l7m •^<H1 ^^^^Cf. 
<10> ^ 2* %2:^>ia, ^^71 tiVi^l 71:^21 ^^ofl al<>|£ ^ ^^^^ ^7] 

^^n^ sflEi^^H ^^jo^ ^^^1 (structure; 14)» ^>^^t.V4. ^^7] ^^^^ ^ 

<Q-^^^<Hi 2i«ii -a:^^. ^^^^«Hi Situ ^^i^ ^^n, T:i-<y:t!- 

* ^ ^Cf. -^-71 tiV£.^l 7^(10)51 ^laofl ^9^. ^7] ^^^] 7] 

^(10)^ ^^oil£ ^^^Sl^ #^^i-2l- ^<^4^ l-^^Kl2)ol ^^j^cf. ^7] «V 
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1020030018275 %^ "^^>: 2003/10/23 

n^]^ ^iJEefl^s^ ^^o] 7l]ol^ iA]^ ^jl). ^o] >^i-7l ojrs^l 71:^(10)^ 
<ii> :§-:^ol ^'^sl^ 71:^2^ ^ <H ^ (war page) ^^5]^ ^£^1 7]^^ ^^c;\] 

JJl-^oflA-^ tiVi^l 7l:&ol Sj-^S]^ ^^6\] A^^A^ ^^^^ gfl J^o^^ 

SOOnim ^flols]^ ZL 3i;gol 3.7] nfl^ofl ^^-^ SE^ *a-^^<Hl ?1^^<^1 "fl-f ^«fl^ ^ 9X 

^, <^le1t!: &^17> el^c-l ^ o;icl-. 

<12> ^ ^Vi^o] ol^J7^> 7l^^ alf^l^ ^£^1 71:^^ ^^1^ ^ ^-£^1 

<13> ^x^o] o1^j1^> 7]^^ ^^1^ ^£.^1 71:^21 ^igoll ^^^^ JS. 

<14> ^V7l 7]^^ 4^11- ^^^^>7l ^^>o^ -g- ^^-^ 7l^ Aiz^-^^^ «]:£.^1 
^l^^o^'^* ^l^tl-i=V. ^^(front side) ^ (backside)* ^£.^1 7]^* 

S^#* ^^2^0.3. ^z^-ar><i^ ^7] ^S.^] 7]3Q:0] ^igofl ^S^Kfirst 
structure)* ^^^^1^. ^7] 7]% ^7] ^S^l ^ ^7] ^£.^1 7l^ ^^2^ >a- 

71 ^^^t!:'^. ^7] 7]:^* ^^Aj^li^Ai S]^^!-^ ^V£^l 7]:^ 
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1026030018275 %^ 'U^}- 2003/10/23 

^£^1 71:^31 ^i^ofl ;^]2 ^S^ll- ^^^tl:^. 
<15> ^7] tiVS^l 7]:^ ^^ofl >blZi-g-^^ ^^^>^ ^91 ^^71 ^Z^--§-6no] >^7l ^S.^] 7]3^ 

w>^3i^>c^-. ^1-71 i^i-^^ ^1-71 «>:£^l 7msi ^1^^ ^>^Ai7l;^l #^S.>H, <^l^cfl 

^01^^ Sfe l-*^^ 7l^l» ^A>^ ^ o;tc|.. 
<16> .^71 tiV^^l 7l:& >^7l 7fl^^ol ^iT^Sjig, >^7l aV^^j 7l:&Sl ^V7l 7]) 

^]7]^ ^ ^1^. ^4^-^^, ^ ^^'Hl 14^^ ^H^l 7l^ ^^ci\] ^A^^ ^^^^^ 
<17> o]^} ^«L^ s.^^ ^2:*><>i ^ w>^2|t!: ^Al«^l# -^Ml^Ml -i^^VS.^ 

^^y^Hl^l ^ ^^'^^ ^V^^^l ^ Xli^ *>7l ^l^sl<H^l^ ^<^m. H 

% afe 71^3: ^oil ojc^jL <>i^£l<^1^1^ 7^^o\] -L^^ cf^ # JE^ 7]^ ^c^] 

^ ^Tiq- ZL# A>olofl ;^130^ ^o] 7fl 7fl ^ ^l^l". ^^il^i ^^1*^1 ^^^^^ 
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1020030018275 %:^ '^^Y- 2003/10/23 

<18> £ 3^ ^ ^^21 w>^^t!: ^^l*^!*^! n^]^ ^<H^^ ^^11" IJ-'S* 

<20> 3S] 90 ^ S. 41- ^2:^1- 'a, ^'3 ^ ^fe- 71:^(50)011 1-^^(52)^ 

^^^^3:1=1-. l-^evo. -1 ol>^Vo^ ^ oix:|. v^-^ ^y] #^^K52)^ a-^s 

oil cfl^H ^Zl-Al^A^^ l-^ol ^ol til-^^j^Vcl-. c^l^cfl, ^7] AV^u^. 

s^^^sj-n).^ ?flT^m<^l ^zi-^^>^^oi ^jL. ^Bl^el€-^ ^51 tivs^i ^1 

2:^^^<^1 ^>-g-Sl^ cf^ #^^<^1 cfl^V*^ Ajzl-.^^^^* n^i^. #^^52)^ ^71 

^£^1 7l^sl ^^(front side) ^VMel- 4^^(backside)<^li ^^^^i=l-. 

<2i> ;£ 30^ 90 ^ £ 5^ #S^>^, ^>7l tiV^^l 7l4a:(50) ^^^Cfront side)^ ^^71 1-^^ 
(52)^ sflEl^^H ^2:^1 (structure; 52p)«- ^7] ^£^1 7l^sl ^ 

71 #^^(52)oll %c^9X^. 

<22> £ 3^1 92 ^ £ 6^ ^S*>^, ^7l aVi^l 7l^ ^^^1 -^-71 ^2:^K52p) ^ ^7l «> 

£^1 71:^ ^^B] >^V7l 1-^^52)* ?fl^m54)# ^^^tl-cl-. ^7l ?1|^^(54)^ ^7l 1- 

^^(52)oll cfl*l-o^ <i4zl-Al^A^^ 7].^]^ l-^S.'i*! ^y^}^ ^is-g-^^^ ^^Ta-7lHl>H 
9X^. ^, ^^7l ^^^1(52)1- ^5:*V7l ^sflA-i itssl ?fl^f^# ^^^>^1 ^Ji, ^^ofl 
>H ^Vf-^ 1-^«»11 tfl^H ^^-a^^^* ^fe- #^<5l 7l:&sl ^^(entire surface)*^ ^'^^slfe 
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1020030018275 'U^}- 2003/10/23 

<23> ^7] l-^ej-o] ^aje^si-^ ^ ^s^"^ 7>^c-il -tl^slcH^ *>M- ^ 

^^£^1 ^^M]^ ^^^^^n<^] ?ll^^H54)ol € ^ 

<24> £ 35] 94 ^ £. 7^ ^2:*>^, ^7] alrS^l 71:^(50) ^^S] -^>7] ?fl^^(54)* -Jd^^ 

^iTl^H #^^52)5] 2]^#^ <=>] ^^"^l^i. 71^(50) 

^^^] 7)1^^(54)^ :^l7l5l;^l -fr^ttcf. ^ ^^^^ ^>i^l 

7]^* ?fl^e]-(54) ;^l7ll- AlZ^-g-oflo] >^V7l ^^M] 71:^(50)^ ^ 

^aoll £^^>^ iJ-^lt!:^. ^^71 7fl^^(54)ol ^-f. ^^-71 ^£^1 71^(50)^ 

^1 °fl. ^^^-^^ 1:1 500:15- 91^ ^ ^^V* ^^tb hI^oItIM- ^-y: a] 

<25> £ 3^ 96 ^ H 8^ ^^i^V'S, ^7] ^£^1 71:^(50) ^^Sl >a-7] #^^(52)^ ^]7]^ 

i=f. ^7l #^^(52)^ 7ll^B]-(54):4 tijr-i-^M ^-^^^ l-^B]-(52)ofl cfltb ^^-Jd^ 

^^<^1 <J^:z]-§-^-»,^S. ^]>\^ ^ SJi"^. -^7] tiVS^l 7l:S-(50) '^"71 ^S:^U52p)^ 

^7] 7fl^^-(54)-^s ^^-^1^ ^^^i ^7] ^^^(52)^ ^^^n 

^-g-^H ^l7l^ ^ ^cf. ^, Ir-a:^ Irol^^Cdeionized water)^ ^^'^^'^l 
<H1 ^£^1 7l:&(10)^ '^^^ ^j-71 #^B]-(52)^ ^]7]^ ^ $X^. ^7l ^o]^^s] 

100:1 vflx] 1:101 ^o] «>^3]§>Cf. 
<26> £ 32] 98^ ^2:*>ia. ^7] 711^^(54)^ ^ ^*>«^ ^7>^ l-^o] ^VMil, -f- 

-a-^ ^£^1 ^l^i^^^^l A>-g-sl^ %^<=>]^. 71^(50) ^7] #^ 

Q]-(52)ol >«fl7l^ ^, ^7l 7fl^5]-(54)^ 2flE-1^*H ^71 7]% >ll2 ^ 

24-9 



1020030018275 #^ 'U^}: 2003/10/23 

<27> £ 9 vfl^l £ 11^ ^ ^"^^ DRAM ^-§-^1: ^^1<^1# ^'^*]-7l ^^^'S 

<28> £ 91- %l-2:B^>^. DRAM ^IS^^^ 7l:^(60)<Hl iii:^|-^e^^^ ^^^*>^ 4 

(64p)^ l-Bl-^e)^^ #SlAl-ols.^o.^ ^^^*>:51, ^7] P>i5L^(66p) ^ ^^-71 #^:ii5Jfl 

<5l^i(68p)^ ^^€r ^^^-2.^ ^^^tbc^-. S^l^W^ ^^^e1-«?ll-(64p), ^7] 

p>^3.f^(66p) ^ ^1-71 ^^i5ll<^]^i(68p)7> ^^^^ tiV:£^l 7l^s1 ^T^oil 
(70)ol ^7l §>-^ 9}:-^)4r m^^^^ ^^tb 

^^71 %>^^^^o^ "^-f-^* h:.^^]f]S\, ^7] o>^af^(66p) ^ ^1-71 ^^^5llolA^(68p)<Hl 

^A^cg^^ ^>7l tiJrS^l 71:^(60)5^ ^igCentire surface)<^l £^^^-(72), o^] 

<29> ;^1^^7V;^1 ^^sVfe ^7) ^£^1 71:^(60)^ ;^ll l-2^^e]^^ 

(64), ;^ll ^<?1^(66), ^12 ^^^^(68), ^13 ^^^(70) ^ ^^^(^]2 ^^^^€r^; 72)o] 
^#€^1-. ^7] ^2]^^^^(64) ^ ^7] ^^^^^n(72)^ ^7] 
(64p) ^ ^7] ^<^lJi. ^7l ;^ll tfl^l ;^13 ^«?^^^ zl-z]- v}^3. 

#(66p). ^^cii511olA-1(68p) ^ ^^^^;^1<^1^1 ^^^^ ^olcf. ^4 ^ 

ol, DRAM^lS^^^oll^i ^^^^ 3fl^» ^^^*f7l ^^^^>^, ^£^1 7]:^^ 
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1020030018275 %:^ 'U^}- 2003/10/23 

^ 7]:s^d\] ^^nn 7HV^ ^0.5. ^3^^ o;[i:f. nj-e^Ai . ^e]^ ^s^^% ^] 

<30> IE 10# ^S^V^. ^^71 UVJE^I 71^^(60) ^1^21 >iJ-7l >ll2 l-e) €-^(72)* 

igcHl Ir-tl:^ ^^"^-^^ ;^171^ ^ ^cf. o] >^V7l ^^^-^^ w>£^l 7] 

2|^<H1 ^^a^^ ^<^> '^-71 ^£.^1 71:^(60)21 7}^7\^o]]^^ ^^S. afl^^Cf. 

^7l tiVs^l 71:^(60)21 :5i^o11 >^7l ^-^^ol ^^t}^ n]-^ ^ ^jtcf. ZLeli4. ^7l 

^^oflo] ^V7l HV£^1 7^(60)21 ^^011 £^Br>^ ^^^1 ^^^M7] ^t}<^ ^7] aVi^l 

71^(60)21 ^^^]^ l-«:^^7l^ll- ^aV^ ^s. 9X^. 

<3i> ^aij-^ >a-7l «}-3E^l 71:^(60)21 *>:^2l l-^f^2l ^ ;^1 3 ^<?isl- 

(70)^1 i^#slJi, >^7l tiVi^^l 7^(60)21 ^1^^ £^el-(^l2 1-sl^sl^^) o.^ ^91^. 
'H, ^^-71 ti>£^-fl 7l^(60)<^l ^^^zl-^;^^-i- ^-£^1 7^(60) ^^21 ^1-71 ;^ll, 

^12 ^ >I13 ^^^66,68.70)* ;*ll7l^ ^ ^cf. 

<32> :^l#«flA^, >^7l tfl-S^l 71^^(60) ^^21 >^7l £^Bl-(72)^ Sl>Hl^Al^ >a-7l <^ ^ 4 

^l^^o.^ ^#^1-^ ^^71121 £^A^ ifl«(72p)^ ^^^tlrrl-. 
<33> i 11^ %l-3:*>ia, ^£^^1 7l:^(60)<^l f^^^^^KSO) ^ f^^^^^ 

(84). HlB2l-'?](82p) ^ it^m l-el^(86p)l- ^^^tb^. -^71 ^ViE^l 71^(60)21 ^^^ofl^ 
^ ^1--?- #^^^^#(80, 84), ^7] wlHel-ol(82p) ^ >^7l nfl^ ^laj §£izi(86p)* ^ 
^^^V^ #^lr(82, 86)ol ^>^1^ ^l^^cf. ^^c]] xc^s^ ^7] ^^^] 7l4a:(60) ^^2l #^51- 
1-1- 1=1 ;Hl7l^ ^S. SZcf. Zislul-, :?^^^^ollA^fe aV£^l 71^3:21 ^^S. ^S^7} <i^n^]7] nfl 
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1020030018275 ^^ ^^>: 2003/10/23 

<34> £ ^ ^i^o^ wf^^th ^^1<^1<H1 tc)-€- ^£^1 y]^ ^'^*l-7l ^tb 

<35> £ 12S ^SsV^, ^S.^ 7l:^S] ^1^^ <5^Z]-*H ^«>1^^ ^^1*1-71 ^t!" ^ 

Wl^ ^-£^1 71:^(100)* ^l^*>7l Sl^^^(£Alo>^)aI^- >a-7l «V£^1 71:^(100)3^ ^oj- 

-^<=H1 -B-^l* ^^>^ ^^V^^* ^wl^cf. ^7] ^^}^^^ 71^(100)^ ^1--^ 

oil ^^lslc>1 *>«j-o.s. -^^1* ^A>^>^ ;tlll «.Al.:^c]-(io4) ^ ti>s.^l 7lJa:(100)^ *>-^oll ^^1 
^o] ^»^o_s, -e-^1* ^A>^>^ ;q]2 ^A>^^(102)<^lnl-. 
<36> tiVS.^1 7l^oil ^Hell^» 7}t}^ ^2:^1 7> ^^^1» ^ 

^^^1-71 ^t!: ^fl^^^^l ?fl^€ 71:^(100)* :^^Al^^-. 'U'^^^S., ^^^] 7]^b\ ^ 

^^]^ ^7] ^S^ll- ^A^^m ^^^^ ^ ^^<=>fl ^^71 7ll^^ol 

^. ^7] tijrs^i 71^(100)^ ^^o] W71M-. ^^ol *J=*V:£^ tifl^m ^ ^ 

Cf. ^J-71 aVS^l 7|:&(100)2l ^Tgoll ^7] 7ll^^# ^4^V^ ^2|-g-ofl^ ^A>t!:4. ^2-^^ ^ 

£^1 7^^ :?:ia<^l ^^-g-^^ ^-f , ^^l- ^«a£7> 'iol^l:!!. ^^1<H1 

ol jisTfl ^A>^ ^^oim ^^71 tiVs^l 7mfil ^^<^l£ ^zl-g-oflol ^ oj^Cf. nj-e^-A^, 

^ ^^'^^ 7i^(ioo)<^i <bizi-g-«5«^ ^^v^m n^^}^ 

^£^1 7l:^(100)<Hl ^^-^ ^7] ^Z^--g-Qn^ ^^a^^ ^7] aVS^l 71:^(100)^ 7>^>^>5l 

<HMi ^^S. Hfl^^nf. ttl-el-Ai. ^71 yVS.^1 7^(100)^ ^^oil ^z^-g-oflo] ^ 
^ ^^1=1-. <^1<^] c-l3:H, ^7] ^£^1 7l4a:(i00)^ ^^oil -y.:^!-^^ ^^^^ °1%=^ ^7l 

^-§-*H -B-^1S.>>*1, <^mcfl Irol^^Cdeionized water) Sfe 71^1^ ^ ^Jcf. 
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1020030018275 #^ ^^>: 2003/10/23 

<37> ^^7] BV^^] 71:^(100)51 ^^ol ^n^^ Hfl^l^ ^^-^l ^A>^^(104) 

^ >Lizl--g-ofl^ ^^HVji. ^7] ^A>^^(102)^ ^^1-^^ ^^>tl:4. ^71 tiVH 

7)^(100)51 ^^ol ^*>£^ tifl^m ^-f , ^^71 ;Hll ^>«>>^^(104)^ JiSll-^* 

^aV^Vji. ^7] ;^12 ^^1-^^(102)^ A^2l-g-ofl^ ^AV^Vcf. 

<38> >a-7l 7ll^^1-ol ^171^ ^^^^ ^7] #^^1-51 ^%-^7} h^^^Jl. ^ 

71 7)1^^0.5. ^c^o^lcl-. I4e^-Ai, ^7] l-^B}-!-^ ^Zl-s:>5l, >S-7l ^fl^^oll t!(\^ ^Zl-^£^ 
ol-^ i::e|7ll4, <5^^*>^1 -8-«-^<^l W>S.^1 71^^ ^^9\ ^7] 

^iTl^ ^ ^nl-. 

<39> £ 13 vfl^l H 15^ ^flol5sl ^o^:^ o^^]^ ^IT^ Alzl-Hj-«^2l ^A]<^11-^ ^^^^1-71 

^^S-l-olcl-. 

<40> ^Hi;5fl ^AHHlA^, 5. 13^ 110^ %^S^>^, «}-S.^l 71:^51 :5i^ol ^V-^* ^*>£S. wfl 

^lt!-T=l-. -^M «]:J£^m 71^51 4^1^011^ Aizl-Ai€«>^^^ 71-^1^ ;Hll ^ ^12 l-^#ol ^>^1^ 

<4i> H 1351 112* ^Si^}^, ^7] a}-S.^l 71^^* :^^>«>ltli=l-. ^7l ^S.^] 7]^-^: ^^^]^^ 

^S.^, ^7] tiVs^l 7]^ K^d\] ^^t}^ -§-^ ^ 71^1 ^51 -B-^11:^ 51*0 7^51 

<42> £ 1351 114* ^2i*>^. ^7] ^S,^] 7]:^S] ^^o]] ^o]^^ 7>>i« 

*>^, ^^7l tiVi^l 71:^51 :fi^oil^ ^7l >ll2 l-^#* ^^*>fe ^^-§-^* ^^Vtb^. <>] °fl , 
^O]^^ ^^V^^ 71-^51 ^A> 7llAlAl^o. ^zl--g-0«o^ «Al. 711^1^1^^1=1. 
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1020030018275 #^ '^^}- 2003/10/23 

<43> s. i3o^ 116^ %i-Sb^>^, ^^Si] ^^7] :^]2 M:^^^] ^S-^l 7]:^^ ;*fll 

^11 ^V7l ^^ofl ^zl^ofl^ >^V7l ;^]2 ^-§-^>^l ^7li4. ^ 

<44> i 139] 118, ^7] 7]%-^ M]^^^. ^7] ^£^1 7]%^ ^^2] ^ 

7] ^ m ^Tl^q-. 7il^«flAi, ^7] HVS^l 7]:^ ^^^^^ ^^7] ^fl 

<45> ^Alc^l^ >^V7l ^AH1S>}. ufl-f -B-A>*>Cl-. £ 14^1 120 ^^1 128^ %2i^ 

^, ^^HM ^H^^ ^S^l 7]%2] ^^o] ^a-* ^*>S.^ tifl^ls^V^ ^o]^. 

<46> dH^O.^ ^7] ;tll2 ^^^^ ^-§-2^1-'^ ;*ll7l^>^ ^^^o] olc^, 

15^ 130* ^l-^^V'S, ^^'^l ^S. ^z^-^^^^* ^11 ^ ^12 #^#01 :^>B11S. ^ 

^M] 7l^sl ^Jf* ^*>£.-^ tiVS.^! 7149:* xflofl aflj^ltlrnl-. 

<47> £ 150^ 132^ #2:B:>Tg. ^7] ^7] ^^%^<=>\] Cfltt <i]4^^^^* 7> 

^Ife <^47V:i» ^S^*><^ ^1-71 ^V-t^l 7l^ ^12 ^Z^-^^. ^7l ^Z|7}- 

#el-^n> 21-^^21 «j-*c}=^J-2-S. ^7] 7m2l ^Z^-^V^ln}-, <i)Zl- 

<48> £ 150] i34§ ^^srV^. ^1-71 n>^7>:^lS-. 'iJ-7l tiV^^j 7l:& 

* ^]1 l-^f^<>il tHtb <J^z]-^ifl>^ol 0l]-f ^7] :4l Ir^f^* ^iTl^Vcf. 
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<49> H 15^ 136^ ^2:*>^. ^7] 7]:^* -^7] ^S-^l 

7] ^S^l^ €^<^1 ffl^^^S. ^V-g-^l-o^ ^'^^ ^ 

^^^^ -Jd^ ^S^l^ «cJ-^l^ ^ 

^z^-g-oflo] tivt^^i 71:^^ ^igoii £^^1-^1 n-i: ^ 9X^. 
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^^(front side) ^ ^ ( backs ide)# ^H^l 7]%^ ;*11^*>^ 

^^7] aVS^l 7]^^ ^ ^^'^l ^^S, ^#*>^ ^^1; 

l-^f-^ ^^2^0.^ ^^^H ^7] «V£^1 7l^fi] ^^<H1 ^^i^Kfirst 
structure)* ^^^^V^ ^^1; 

^71 n^%^<^] ^7] ^71 avs^i 71^^:51 ^f^^i ^V7i 

^l7i*m ^^1;^ 

^7l 3(lE-1^^1-<^ >^7] ti>£^l 71^2^ A]2 ^2:^11- ^^^^}^ ^^^l* 5^ 

21 

^7] 7l^ ^7] 7fl^^^ ^ITI^V^ ^711^, 
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^1 2 ^J-ofl ^<H^i, 
^^<H1 S.^*>^ 

^7] 71:^51 ^igofl 7l^l» ^a>^H ^^7] <biz]--g-<3no] ^l-j] ^l-i^l 7]:^ 

:^^s:>^ ^£.^1 71:^3^ ^^c;\] ^S.^^^ ^^}^}^ ^^1; 

^7] jaSl-^ol ^A>£]^ 7l:^S] ^l^ofl ^Z]--g-oB^ ^^*>fe 
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>ll7l*>^ ^TllollAi, 

[^^^%^ 71 

^7] ^iTl^rV^ ^^1^. 
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4,^71 y-i*!! 7|©S| aedOll a-0|$^ SE-^ 7|->^-g-A|-. 
^E.m 7|5o| JpigoJl ^12 
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